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A series of supercells moved over portions of the southeastern
states in the evening hours of March 31, 2016
One supercell moved over Huntsville, AL, producing an EF-2
tornado
Dual polarization radar variables were assessed to see how this
storm evolved, and to see if there was a ZDR arc present in the
storm
ZDR is the difference between the horizontal and vertical reflectivity
factors, while ZH is the horizontal power returned to the radar
A ZDR arc is an arc shaped region of enhanced ZDR that occurs
along the gradient of ZH along the forward flank of a storm1
It appears as a result of strong size sorting, and its structure
specifically in supercells relates to the particular intensity of
supercells.1

Figure 1: Observed fields of a) ZH, b) Corrected ZH, c) ZDR, d) Corrected ZDR, e) BV,
and f) CC from 01:36:22 UTC 01 April 2016. Red circles mark an area of enhanced
ZDR within the hook, and blue circles mark an area of enhanced ZDR associated with
melting hail.
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ARMOR data was used to analyze the supercell that moved over
Huntsville
ARMOR is a dual-polarization C-band radar located at the
Huntsville International Airport
Data was put into Solo3, and the following radar variables were
assessed: Horizontal Reflectivity (ZH, dBZ); raw and corrected,
Differential Reflectivity (ZDR, dB); raw and corrected, Doppler
Velocity (BV, m/s), and Correlation Coefficient (CC).
ZDR was the main focus of the project, while the other radar
variables were used to help diagnose the processes observed with
ZDR

Figure 2: Low-level PPI scan showing ZDR (color shaded) and ZH (black contours
overlaying shaded area). The ZDR and ZH data together indicate a ZDR arc
signature in an Oklahoma supercell from 0333 UTC 10 May 2003. Taken from
Kumjian and Ryzhkov 2008 to show what a typical ZDR signature looks like.2
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Figure 3: Conceptual model of the precipitation characteristics of supercell hook
echoes. The ZDR arc signature (pink) can be seen wrapping into the hook echo of
the supercell. Taken from Kumjian 2011.3
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What was originally thought to be a potential ZDR arc was found to
be melting hail
There was, however, an enhanced area of ZDR associated with a
small hook feature where rotation was present, which could
potentially be associated with a ZDR arc
The signature is much weaker than what one would see in a typical
plains supercell, and is not in the exact location one would expect
One explanation for this feature is described in Kumjian 2011,
where he explains that enhanced ZDR in a hook echo can be
explained by size sorting

Conclusion
From an operational standpoint, the larger area of enhanced ZDR
that was found to be melting hail could be confused for a ZDR arc
Even though the ZDR arc is less evident and non-traditional in this
case, it could be useful to identify new regions of updraft and
rotation, and could indicate the potential for intensification of a
storm.
This case is a good example of how signatures observed in
supercells in the southeast can be very different than signatures
observed in a typical Plains supercell
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